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Description

TECHNICAL FIELD

[0001] The present invention relates to an electromag-
netic relay.

BACKGROUND ART

[0002] Electromagnetic relays are known that include
a contact block including a fixed contact portion provided
with a fixed contact and a movable contact portion pro-
vided with a movable contact brought into contact with
and separated from the fixed contact, and a drive block
for bringing the movable contact into contact with the
fixed contact and separating the movable contact from
the fixed contact (for example, refer to Patent Literature
1).
[0003] In Patent Literature 1, the drive block includes
a coil block including an iron core having a body portion
extending in the horizontal direction and a pair of leg por-
tions extending downward from both ends of the body
portion, a spool to which the iron core is fixed, and a coil
wound on the spool provided with the iron core.
[0004] The drive block further includes an armature
block which swings when the coil block is switched be-
tween an excitation state and a non-excitation state.
[0005] The armature block includes an armature ex-
tending in the horizontal direction, having one end and
the other end opposed to the respective leg portions of
the iron core, and configured to swing on the one end
serving as an axis so that the other end comes close to
and separates from the leg portion when the coil block
is switched between the excitation state and the non-
excitation state. The armature includes an arm body ex-
tending in the horizontal direction, a support portion
formed at one end of the arm body in the horizontal di-
rection to serve as the axis when the armature swings,
and a magnetic pole formed at the other end of the arm
body in the horizontal direction.
[0006] The armature block further includes a card
which includes an operation projection brought into con-
tact with the movable contact portion, and moves in as-
sociation with the swing of the armature.
[0007] In Patent Literature 1, as described above, the
armature swings to move the operation projection formed
in the card when the coil block is switched between the
excitation state and the non-excitation state, so that the
movable contact is brought into contact with and sepa-
rated from the fixed contact in association with the move-
ment of the operation projection.
[0008] Patent Literature 2 describes an electromagnet-
ic relay according to the preamble of claims 1, 2 and 4.

CITATION LIST

PATENT LITERATURE

[0009]

Patent Literature 1: Japanese Patent Application
Publication No. 2013-218885

Patent Literature 2: European Patent Application No.
EP 2 226 827 A2

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0010] In the conventional electromagnetic relay, the
support portion and the magnetic pole of the armature
are each provided with an extending portion extending
upward. The center of gravity of the support portion and
the center of gravity of the magnetic pole in the armature
are therefore located above the center of gravity of the
arm body.
[0011] The operation projection of the card presses the
arm body in the middle in the horizontal direction and in
the middle in the vertical direction. Namely, the operation
projection of the card presses a portion at substantially
the same height as the center of gravity of the arm body.
[0012] The operation projection of the card in the con-
ventional electromagnetic relay is thus configured to
press the portion between the support portion and the
magnetic pole and below the center of gravity of the sup-
port portion and the center of gravity of the magnetic pole.
[0013] This configuration may lift up the lower side of
the armature when the armature swings and the opera-
tion projection of the card then presses the arm body. If
the lower side of the armature is lifted up, the armature
may be prevented from swinging smoothly.
[0014] In addition, the operation projection of the card
in the conventional electromagnetic relay presses the
middle of the arm body in the vertical direction at a portion
shifted from the center in the horizontal direction toward
the support portion.
[0015] Since the operation projection of the card in the
conventional electromagnetic relay presses the arm
body at the portion shifted from the center in the horizon-
tal direction toward the support portion, the force acting
on the support portion to move away from the iron core
is larger than the force acting on the magnetic pole to
move away from the iron core when the pressure force
of the operation projection acts on the armature. As a
result, the lower side of the armature may be lifted up,
which may prevent the armature from swinging smoothly.
[0016] Further, in the conventional electromagnetic re-
lay, the contact block including the fixed contact and the
movable contact brought into contact with and separated
from the fixed contact, and the drive block for bringing
the movable contact into contact with the fixed contact
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and separating the movable contact from the fixed con-
tact, are both fixed to a base.
[0017] The support portion of the armature is provided
with shaft portions extending in both upper and lower
directions. The lower shaft portion is fixed to a bearing
provided in the base, and the upper shaft portion is fixed
to a bearing provided in the spool, so that the armature
swings on the support portion serving as an axis.
[0018] Namely, in the conventional electromagnetic re-
lay, the support portion of the armature is positioned by
both the base and the coil frame. Thus, unevenness
caused by dimensional errors may increase, which pre-
vents stability of swing strokes of the armature to result
in an unstable operation of the electromagnetic relay ac-
cordingly.
[0019] It is thus difficult to improve the operational sta-
bility of the conventional electromagnetic relay.
[0020] It is an object of the present invention to provide
an electromagnetic relay capable of achieving improved
operational stability.

SOLUTION TO PROBLEM

[0021] An electromagnetic relay according to the
present invention includes: a contact block including a
fixed contact portion provided with a fixed contact, and
a movable contact portion provided with a movable con-
tact brought into contact with and separated from the
fixed contact; and a drive block configured to bring the
movable contact into contact with the fixed contact and
separate the movable contact from the fixed contact.
[0022] The drive block includes an iron core including
a body portion extending in one direction, and leg portions
extending downward from both ends in an extending di-
rection of the body portion in a state in which the extend-
ing direction of the body portion conforms to a horizontal
direction. The drive block further includes a coil frame to
which the iron core is fixed, and a coil wound on the body
portion of the iron core with the coil frame interposed
therebetween. The drive block further includes an arma-
ture arranged across the iron core from one leg portion
to another leg portion and configured to swing on one
end serving as an axis, and a movable body configured
to move in association with a swing of the armature.
[0023] The armature includes: a support portion op-
posed to the one leg portion of the iron core to serve as
the axis; a magnetic pole opposed to the other leg portion
of the iron core; and an arm portion extending to connect
the support portion and the magnetic pole and configured
to cause the magnetic pole to swing on the support por-
tion so as to come close to and separate from the other
leg portion of the iron core.
[0024] The movable body is attached to the arm portion
and provided with a pressure projection for moving the
movable contact.
[0025] The pressure projection is located on a line seg-
ment connecting a center of gravity of the support portion
and a center of gravity of the magnetic pole.

[0026] The following electromagnetic relay may also
be applicable.
[0027] The electromagnetic relay includes: a contact
block including a fixed contact portion provided with a
fixed contact, and a movable contact portion provided
with a movable contact brought into contact with and sep-
arated from the fixed contact; and a drive block config-
ured to bring the movable contact into contact with the
fixed contact and separate the movable contact from the
fixed contact.
[0028] The drive block includes an iron core including
a body portion extending in one direction, and leg portions
extending downward from both ends in an extending di-
rection of the body portion in a state in which the extend-
ing direction of the body portion conforms to a horizontal
direction. The drive block further includes a coil frame to
which the iron core is fixed, and a coil wound on the body
portion of the iron core with the coil frame interposed
therebetween. The drive block further includes an arma-
ture arranged across the iron core from one leg portion
to another leg portion and configured to swing on one
end serving as an axis, and a movable body configured
to move in association with a swing of the armature.
[0029] The armature includes: a support portion op-
posed to the one leg portion of the iron core to serve as
the axis; a magnetic pole opposed to the other leg portion
of the iron core; and an arm portion extending to connect
the support portion and the magnetic pole and configured
to cause the magnetic pole to swing on the support por-
tion so as to come close to and separate from the other
leg portion of the iron core.
[0030] The movable body is attached to the arm portion
and provided with a pressure projection for moving the
movable contact.
[0031] The pressure projection is located on a line seg-
ment connecting a center of magnetic force of the support
portion and a center of magnetic force of the magnetic
pole.
[0032] The following electromagnetic relay may also
be applicable.
[0033] The electromagnetic relay includes: a contact
block including a fixed contact portion provided with a
fixed contact, and a movable contact portion provided
with a movable contact brought into contact with and sep-
arated from the fixed contact; and a drive block config-
ured to bring the movable contact into contact with the
fixed contact and separate the movable contact from the
fixed contact.
[0034] The drive block includes an iron core including
a body portion extending in one direction, and leg portions
extending downward from both ends in an extending di-
rection of the body portion in a state in which the extend-
ing direction of the body portion conforms to a horizontal
direction. The drive block further includes a coil frame to
which the iron core is fixed, and a coil wound on the body
portion of the iron core with the coil frame interposed
therebetween. The drive block further includes an arma-
ture arranged across the iron core from one leg portion
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to another leg portion and configured to swing on one
end serving as an axis, and a movable body configured
to move in association with a swing of the armature.
[0035] The armature includes: a support portion op-
posed to the one leg portion of the iron core to serve as
the axis; a magnetic pole opposed to the other leg portion
of the iron core; and an arm portion extending to connect
the support portion and the magnetic pole and configured
to cause the magnetic pole to swing on the support por-
tion so as to come close to and separate from the other
leg portion of the iron core.
[0036] The movable body is attached to the arm portion
and provided with a pressure projection for moving the
movable contact.
[0037] The pressure projection is located at a position
shifted from a center of the armature in the horizontal
direction toward the magnetic pole in a side view in a
state in which an extending direction of the arm portion
conforms to the horizontal direction and a width direction
of the arm portion conforms to a vertical direction.
[0038] The following electromagnetic relay may also
be applicable.
[0039] The electromagnetic relay includes: a contact
block including a fixed contact and a movable contact
brought into contact with and separated from the fixed
contact; a drive block configured to bring the movable
contact into contact with the fixed contact and separate
the movable contact from the fixed contact; and a base
to which the contact block and the drive block are fixed.
[0040] The drive block includes an iron core including
a body portion extending in one direction, and leg portions
extending downward from both ends in an extending di-
rection of the body portion in a state in which the extend-
ing direction of the body portion conforms to a horizontal
direction. The drive block further includes: a coil frame
to which the iron core is fixed; a coil wound on the body
portion of the iron core with the coil frame interposed
therebetween; and an armature arranged across the iron
core from one leg portion to another leg portion and con-
figured to swing on one end serving as an axis.
[0041] The armature includes: a support portion op-
posed to the one leg portion of the iron core to serve as
the axis; a magnetic pole opposed to the other leg portion
of the iron core; and an arm portion extending to connect
the support portion and the magnetic pole and configured
to cause the magnetic pole to swing on the support por-
tion so as to come close to and separate from the other
leg portion of the iron core.
[0042] The support portion is positioned by the one leg
portion of the iron core and a positioning portion provided
in at least one of the coil frame and the base.

ADVANTAGEOUS EFFECTS

[0043] The present disclosure can provide an electro-
magnetic relay capable of achieving improved operation-
al stability.

BRIEF DESCRIPTION OF DRAWINGS

[0044]

[Fig. 1] Fig. 1 is a view showing an electromagnetic
relay according to a first embodiment of the present
invention. Fig. 1(a) is a perspective view of the elec-
tromagnetic relay as viewed in one direction, and
Fig. 1(b) is a perspective view of the electromagnetic
relay as viewed in another direction.
[Fig. 2] Fig. 2 is an exploded perspective view of the
electromagnetic relay according to the first embod-
iment of the present invention as viewed in one di-
rection.
[Fig. 3] Fig. 3 is an exploded perspective view of the
electromagnetic relay according to the first embod-
iment of the present invention as viewed in another
direction.
[Fig. 4] Fig. 4 is a view showing the electromagnetic
relay according to the first embodiment of the present
invention with a cover removed. Fig. 4(a) is a per-
spective view of the electromagnetic relay as viewed
in one direction, and Fig. 4(b) is a perspective view
of the electromagnetic relay as viewed in another
direction.
[Fig. 5] Fig. 5 is a view showing a drive block accord-
ing to the first embodiment of the present invention.
Fig. 5(a) is a perspective view of the drive block as
viewed in one direction, and Fig. 5(b) is a perspective
view of the drive block as viewed in another direction.
[Fig. 6] Fig. 6 is a perspective view of the drive block
divided into a coil block and an armature block ac-
cording to the first embodiment of the present inven-
tion as viewed in one direction.
[Fig. 7] Fig. 7 is a perspective view of the drive block
divided into the coil block and the armature block
according to the first embodiment of the present in-
vention as viewed in another direction.
[Fig. 8] Fig. 8 is an exploded perspective view of the
coil block according to the first embodiment of the
present invention as viewed in one direction.
[Fig. 9] Fig. 9 is an exploded perspective view of the
coil block according to the first embodiment of the
present invention as viewed in another direction.
[Fig. 10] Fig. 10 is a view showing a coil frame ac-
cording to the first embodiment of the present inven-
tion. Fig. 10(a) is a perspective view of the coil frame
as viewed in one direction, and Fig. 10(b) is a per-
spective view of the coil frame as viewed in another
direction.
[Fig. 11] Fig. 11 is a perspective view of the coil frame
according to the first embodiment of the present in-
vention as viewed in a direction in which an iron core
is inserted.
[Fig. 12] Fig. 12 is a view showing the coil frame
according to the first embodiment of the present in-
vention. Fig. 12(a) is a side view of the coil frame as
viewed in the direction in which the iron core is in-
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serted, and Fig. 12(b) is a side view of the coil frame
as viewed on the side from which a coil wound portion
projects.
[Fig. 13] Fig. 13 is a perspective view of the coil frame
according to the first embodiment of the present in-
vention, showing a state in which the iron core is
inserted in the coil frame.
[Fig. 14] Fig. 14 is a perspective view of a coil frame
block according to the first embodiment of the
present invention as viewed in one direction.
[Fig. 15] Fig. 15 is a cross-sectional view of the coil
block according to the first embodiment of the
present invention, showing a state in which a coil is
wound on the coil frame block.
[Fig. 16] Fig. 16 is a view showing the armature block
according to the first embodiment of the present in-
vention. Fig. 16(a) is an exploded perspective view
of the armature block as viewed in one direction, and
Fig. 16(b) is an exploded perspective view of the
armature block as viewed in another direction.
[Fig. 17] Fig. 17 is a view showing the armature block
according to the first embodiment of the present in-
vention. Fig. 17(a) is a side view of the armature
block as viewed from the pressure projection side,
and Fig. 17(b) is a side view of the armature block
as viewed from the recess side.
[Fig. 18] Fig. 18 is a cross-sectional view of the ar-
mature block according to the first embodiment of
the present invention at a position corresponding to
the pressure projection and the recess.
[Fig. 19] Fig. 19 is a view showing a positional relation
between the iron core and the armature block ac-
cording to the first embodiment of the present inven-
tion. Fig. 19(a) is a perspective view of the iron core
and the armature block as viewed in one direction,
and Fig. 19(b) is a perspective view of the iron core
and the armature block as viewed in another direc-
tion.
[Fig. 20] Fig. 20 is a side view showing a positional
relation between the iron core and the armature
block according to the first embodiment of the
present invention as viewed from the armature block
side.
[Fig. 21] Fig. 21 is a view showing a positional relation
between the iron core and the armature block ac-
cording to the first embodiment of the present inven-
tion as viewed from the tip side of leg portions of the
iron core.
[Fig. 22] Fig. 22 is a view showing a positional relation
between the iron core and the armature block ac-
cording to the first embodiment of the present inven-
tion as viewed from the fulcrum side of the armature
block.
[Fig. 23] Fig. 23 is a view showing a contact block
according to the first embodiment of the present in-
vention. Fig. 23(a) is a perspective view of the con-
tact block as viewed in one direction, and Fig. 23(b)
is a perspective view of the contact block as viewed

in another direction.
[Fig. 24] Fig. 24 is a view showing a movable contact
portion according to the first embodiment of the
present invention. Fig. 24(a) is a view showing the
movable contact portion in a free state before fixa-
tion, and Fig. 24(b) is a view showing the movable
contact portion after fixation in a state in which the
drive block is not driven.
[Fig. 25] Fig. 25 is a perspective view showing a po-
sitional relation between the movable contact portion
and the armature block according to the first embod-
iment of the present invention as viewed from the
movable contact portion side.
[Fig. 26] Fig. 26 is a view showing a positional relation
between the movable contact portion and the pres-
sure projection according to the first embodiment of
the present invention.
[Fig. 27] Fig. 27 is a perspective view showing a base
according to the first embodiment of the present in-
vention as viewed in one direction.
[Fig. 28] Fig. 28 is a perspective view showing a con-
tact block housing space of the base according to
the first embodiment of the present invention.
[Fig. 29] Fig. 29 is a perspective view showing a drive
block housing space of the base according to the
first embodiment of the present invention.
[Fig. 30] Fig. 30 is a view showing a positional relation
between a partition wall of the base and the coil ac-
cording to the first embodiment of the present inven-
tion. Fig. 30(a) is a perspective view, Fig. 30(b) is a
side view as viewed from the drive block housing
space side, and Fig. 30(c) is a plan view.
[Fig. 31] Fig. 31 is a view for illustrating a process of
attaching the drive block to the base according to
the first embodiment of the present invention.
[Fig. 32] Fig. 32 is a perspective view for illustrating
a process of attaching the contact block to the base
according to the first embodiment of the present in-
vention, showing a state in which the movable con-
tact portion is attached to the contact block housing
space.
[Fig. 33] Fig. 33 is a perspective view for illustrating
the process of attaching the contact block to the base
according to the first embodiment of the present in-
vention, showing a state in which a fixed contact por-
tion is attached to the contact block housing space.
[Fig. 34] Fig. 34 is a cross-sectional view showing a
state in which contacts of the electromagnetic relay
according to the first embodiment of the present in-
vention are open.
[Fig. 35] Fig. 35 is a cross-sectional view showing a
state in which the contacts of the electromagnetic
relay according to the first embodiment of the present
invention are closed.
[Fig. 36] Fig. 36 is a cross-sectional view for illustrat-
ing an insulation distance from the coil to the movable
contact portion in the electromagnetic relay accord-
ing to the first embodiment of the present invention.
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[Fig. 37] Fig. 37 is a cross-sectional for illustrating
an insulation distance from an armature to the mov-
able contact portion in the electromagnetic relay ac-
cording to the first embodiment of the present inven-
tion.
[Fig. 38] Fig. 38 is a cross-sectional view for illustrat-
ing a relation between an upper projection of the ar-
mature block and an isolation wall of the base in the
electromagnetic relay according to the first embod-
iment of the present invention.
[Fig. 39] Fig. 39 is a perspective view showing an
electromagnetic relay according to a second embod-
iment of the present invention with a cover removed.
[Fig. 40] Fig. 40 is a perspective view showing a coil
frame and a plate spring separated from each other
according to the second embodiment of the present
invention.
[Fig. 41] Fig. 41 is a cross-sectional view of the elec-
tromagnetic relay according to the second embodi-
ment of the present invention, showing a state in
which a support portion of an armature is supported
by the plate spring and an iron core.
[Fig. 42] Fig. 42 is a perspective view showing an
electromagnetic relay according to a third embodi-
ment of the present invention with a cover removed.
[Fig. 43] Fig. 43 is a perspective view showing a base
according to the third embodiment of the present in-
vention.
[Fig. 44] Fig. 44 is a perspective view showing a coil
frame according to the third embodiment of the
present invention.
[Fig. 45] Fig. 45 is a cross-sectional view of the elec-
tromagnetic relay according to the third embodiment
of the present invention, showing a state in which a
support portion of an armature is supported by the
base and an iron core.
[Fig. 46] Fig. 46 is a perspective view showing a coil
frame block according to a fourth embodiment of the
present invention.
[Fig. 47] Fig. 47 is a perspective view showing a coil
block according to the fourth embodiment of the
present invention.
[Fig. 48] Fig. 48 is a cross-sectional view of the coil
block according to the fourth embodiment of the
present invention, showing a state in which a coil is
wound on the coil frame block.

DESCRIPTION OF EMBODIMENTS

[0045] Embodiments of the present invention will be
described in detail below with reference to the drawings.
Hereinafter, the longitudinal direction of an electromag-
netic relay is defined as a front-rear direction X, the short-
side direction of the electromagnetic relay is defined as
a width direction Y, and the thickness direction of the
electromagnetic relay is defined as a vertical direction Z.
[0046] The following embodiments include similar el-
ements. The similar elements are denoted by the com-

mon reference numerals, and overlapping explanations
are not repeated below.

(First embodiment)

[0047] An electromagnetic relay 1 according to the
present embodiment includes a housing 20 having a sub-
stantially rectangular parallelepiped, as shown in Fig. 1
and Fig. 2.
[0048] The housing 20 includes a base 200 made from
a resin material to which a contact device 10 is fixed, and
a cover 300 made from a resin material and having a
substantially box-like shape with one side open so as to
cover the base 200 to which the contact device 10 is fixed.
[0049] The base 200 is covered with the cover 300 so
that the contact device 10 is housed in the housing 20.
[0050] The contact device 10 includes a contact block
60 including a fixed contact 660 and movable contacts
610 brought into contact with and separated from the
fixed contact 660, and a drive block 40 for bringing the
movable contacts 610 into contact with the fixed contact
660 and separating the movable contacts 610 from the
fixed contact 660.
[0051] The housing 20 houses the contact block 60
including the fixed contact 660 and the movable contacts
610 brought into contact with and separated from the
fixed contact 660, and the drive block 40 for bringing the
movable contacts 610 into contact with the fixed contact
660 and separating the movable contacts 610 from the
fixed contact 660.
[0052] In a state in which the base 200 to which the
contact device 10 is fixed is covered with the cover 300,
an adhesive 100 is applied to the rear surface side of the
base 200, so that the contact device 10 is fixed to the
base 200, and the base 200 and the cover 300 are fixed
together (refer to Fig. 4).
[0053] In the present embodiment, the cover 300 is
provided, on the top wall, with a hole 301 for heat sealing,
and a recess 302 for preventing defects derived from a
gate during molding of the cover 300.
[0054] As shown in Fig. 2, the drive block 40 includes
a coil block 70 which includes a coil 72 and an iron core
800 made from a magnetic material on which the coil 72
is wound and causes the iron core 800 to operate as an
electromagnet when a current is applied to the coil 72,
and an armature block 50 which swings when the iron
core 800 operates as the electromagnet.
[0055] In the present embodiment, the base 200 is pro-
vided, on a bottom base portion 210, with an isolation
wall 220 extending substantially in the X direction and
extending upward in the Z direction. The contact block
60 and the drive block 40 are fixed to the base 200 in a
state in which the contact block 60 and the drive block
40 are isolated from each other and insulated by the iso-
lation wall 220.
[0056] The inside of the housing 20 is divided into two
spaces in the Y direction by the isolation wall 220 extend-
ing substantially in the X direction so as to define a contact
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block housing space 230 and a drive block housing space
240 (refer to Fig. 28 and Fig. 29).
[0057] The isolation wall 220 is provided with a partition
wall 222 extending substantially in the X direction and
projecting in the Y direction on the drive block housing
space 240 side. The coil 72 of the coil block 70 and the
armature block 50 are fixed to the base 200 in a state in
which the coil 72 and the armature block 50 are isolated
from each other and insulated by the partition wall 222.
[0058] The drive block housing space 240 is divided
into a coil housing space 250 and an armature block
housing space 260 by the partition wall 222.
[0059] In the present embodiment, the inside of the
housing 20 is thus divided mainly into the three spaces
(the contact block housing space 230, the col housing
space 250, and the armature block housing space 260).
The contact block 60, the coil block 70, and the armature
block 50 are housed in the corresponding spaces.
[0060] In the present embodiment, the coil block 70
includes a coil frame block 71 and the coil 72 wound on
the coil frame block 71 (refer to Fig. 6, Fig. 7, and Fig. 14).
[0061] The coil frame block 71 includes the iron core
800 including a body portion 810 extending in the X di-
rection (in one direction) and leg portions 820 and 830
extending downward from both ends of the body portion
810 in a state in which the extending direction of the body
portion 810 conforms to the horizontal direction (the X
direction).
[0062] The iron core 800 is a thin plate having a sub-
stantially C-shape punched out from a plate-like magnet-
ic material, for example.
[0063] The coil frame block 71 includes a coil frame
700 to which the iron core 800 is fixed. The coil frame
block 71 further includes a plurality of (two in the present
embodiment) coil terminals 900, each coil terminal 900
being electrically connected to the coil 72 at one end and
projecting downward from the housing 20 in the Z direc-
tion at the other end. The coil terminals 900 are electri-
cally connected to an external power source or the like
so that a current is applied to the coil 72 via the coil ter-
minals 900.
[0064] As shown in Fig. 10 to Fig. 12, the coil frame
700 includes a body portion 720 extending in the X di-
rection on which the coil 72 is wound, and flanges 710
provided at both ends of the body portion 720 in the X
direction.
[0065] The coil frame 700 is provided with an opening
731 on one side in the Y direction (on the isolation wall
220 side in a state in which the coil block 70 is fixed to
the base 200), and a groove 730 in which the iron core
800 is inserted.
[0066] The groove 730 is defined by a base wall 740
extending in the X direction and the Z direction and having
a substantially C-shape as viewed in the Y direction, an
upper wall 750 connected to the upper side of the base
wall 740 and projecting in one direction in the Y direction,
a lower wall 760 connected to the lower side of the base
wall 740 and projecting in one direction in the Y direction,

and extension walls 770 extending on both sides of the
upper wall 750 in the X direction.
[0067] The flanges 710 are each provided with a notch
711 at a portion corresponding to the groove 730 such
that the notch 711 communicates with the groove 730 so
that the flanges 710 do not block the insertion of the iron
core 800.
[0068] In the present embodiment, the extension walls
770 located on both sides in the X direction include hor-
izontal walls 771 extending substantially horizontally.
The extension wall 770 on one side in the X direction
(toward a support portion 512 of an armature 510 de-
scribed below) is provided with a hanging wall 772 con-
tinuously extending downward from the horizontal wall
771.
[0069] The iron core 800 is fixed to the coil frame 700
such that the body portion 810 and upper portions of the
leg portions 820 and 830 (on the body portion 810 side)
are inserted into the groove 730 (refer to Fig. 13).
[0070] In the present embodiment, the upper wall (the
wall defining the groove 730) 750 is provided with press-
fit ribs 751 on the groove 730 side at positions corre-
sponding to the flanges 710 so that the iron core 800 is
press-fitted to the groove 730. The press-fit ribs 751 of
the present embodiment are elongated on the inner cir-
cumferential surface side of the flanges 710. Thus, a
pressure force applied from the inner circumferential sur-
face side to the outer circumferential surface side of the
flanges 710 is caused when the iron core 800 is press-
fitted to the groove 730. Accordingly, deformation of the
coil frame 700 is prevented due to the pressure force
applied toward the outer circumferential surface of the
flanges 710.
[0071] The hanging wall (the wall defining the groove
730) 772 is provided with a projection 780 on the inner
surface toward the groove 730 to prevent the iron core
800 press-fitted (inserted) to the groove 730 from moving
in a direction in which the iron core 800 is removed (to-
ward the opening 731).
[0072] In the present embodiment, the projection 780
is formed into a substantially right triangle on the inner
surface of the hanging wall 772 facing the groove 730
such that the volume of the projection 780 gradually in-
creases toward the back side of the groove 730 (toward
the base wall 740) and has a flat surface on the back
side (on the base wall 740 side) substantially parallel to
the base wall 740.
[0073] The projection 870 facilitates the press fit (the
insertion) of the iron core 800 to the groove 730 because
the iron core 800 is guided by the inclined surface of the
projection 870. In the state in which the iron core 800 is
press-fitted (inserted) to the groove 730, the side surface
of the iron core 800 (the surface on the opening 731 side)
is held by the back surface of the projection 870 (on the
base wall 740 side), so as to accurately prevent the iron
core 800 press-fitted (inserted) to the groove 730 from
moving in the direction in which the iron core 800 is re-
moved (toward the opening 731).
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[0074] The hanging wall (the wall defining the groove
730) 772 and the base wall (the wall defining the groove
730) 740 are provided, at a position corresponding to the
projection 870, with a clearance 781 on which the entire
projection 870 is exposed, as viewed in the Y direction
(in the direction in which the iron core 800 is inserted to
the groove 730).
[0075] The clearance 781 facilitates the adjustment to
the height of the projection 870 when the coil frame 700
is formed by resin molding with a metal die.
[0076] The coil frame 700 is provided with the projec-
tion 780 only on one side in the X direction (on the support
portion 512 side of the armature 510) because the coil
frame 700 and the iron core 800 on the other side in the
X direction (on the magnetic pole 513 side of the armature
510 described below) are fixed by chucking when the coil
72 is wound. The projection 780 is provided on the one
side, opposite to the chucking side, on which the iron
core 800 is likely to be lifted up by leverage during the
fixation by chucking, so as to accurately prevent the iron
core 800 from being lifted up on the one side in the X
direction (on the support portion 512 side of the armature
510).
[0077] The iron core 800 is provided with a stepped
portion 811 for reducing magnetic flux density and pre-
venting an insertion error, and the groove 730 has a
shape conforming to the stepped portion 811.
[0078] The coil terminals 900 include terminal wound
portions 910 on which a front edge 721 and an end edge
722 of the coil 72 are wound, press-fit pieces 920 press-
fitted to the coil frame 700 so as to fix the coil terminals
900 to the coil frame 700, and terminal portions 930 ex-
posed to the outside of the housing 20 to be electrically
connected to an external power source or the like.
[0079] In the present embodiment, the coil terminal 900
on the outer side in the X direction is fixed to the coil
frame 700 such that the terminal wound portion 910 is
inserted to one of insertion holes 771a provided on the
horizontal wall 771 on the one side in the X direction (on
the support portion 512 side of the armature 510) while
the tip of the terminal wound portion 910 projects to the
outside of the coil frame 700, and the press-fit piece 920
is press-fitted to a press-fit groove 772a provided on the
hanging wall 772.
[0080] The other coil terminal 900 on the inner side in
the X direction is fixed to the coil frame 700 such that the
terminal wound portion 910 is inserted to the other inser-
tion hole 771a provided on the horizontal wall 771 on the
one side in the X direction (on the support portion 512
side of the armature 510) while the tip of the terminal
wound portion 910 projects to the outside of the coil frame
700, and the press-fit piece 920 is press-fitted to a press-
fit groove 712 provided on the flange 710.
[0081] As described above, the coil frame 700 is
formed by resin molding such that the resin material is
injected to a metal die from a plurality of resin gates.
[0082] In the present embodiment, the coil frame 700
is formed by use of two resin gates. Thus, two (at least

two) resin gate spots 741 remain on the coil frame 700.
The two (at least two) resin gates contribute to the mold-
ing with higher accuracy on both sides of the coil frame
700 filled with a larger volume of the resin material. This
expands the possibility of molding conditions, which al-
lows the coil frame 700 to be molded under more pre-
ferred molding conditions. Further, molding fluidity can
be stabilized, so as to suppress a bend during molding
and thus minimize variation of the bend. Accordingly, the
coil frame 700 can be molded with much higher accuracy.
[0083] In the present embodiment, the two resin gate
spots 741 remain adjacent to the flanges 710 formed in
the coil frame 700. Namely, the two resin gate spots 741
are provided adjacent to the flanges 710 located on both
sides of the coil frame 700 in the X direction at which the
molding volume is larger.
[0084] An expanded portion 742 is provided in the coil
frame 700 on the rear side of one resin gate spot 741.
The greater thickness at the expanded portion 742 en-
sures rigidity of the coil frame 700.
[0085] In the present embodiment, a support portion-
side projection piece (a positioning portion) 743 contin-
uously extends downward from the lower end of the hang-
ing wall 772. The support portion-side projection piece
(the positioning portion) 743 is connected to the lower
portion of the hanging wall 772 such that the support
portion-side projection piece 743 is separated from the
iron core 800 with a predetermined gap in the Y direction.
In particular, the lower end of the hanging wall 772 ex-
tends in the Y direction, and the support portion-side pro-
jection piece (the positioning portion) 743 further extends
downward from the edge of the extending portion of the
hanging wall 771. Namely, the lower end of the hanging
wall 772 extends in the Y direction so as to provide a
space above the extending portion. The space provided
at the upper portion of the extending portion (at the upper
portion of the support portion-side projection piece 743)
is used as a coil leading space 790 in the present em-
bodiment. The upper surface of the extending portion
defining the lower end of the coil leading space 790 is
formed into a smooth curved surface curved downward
so that the led coil can easily be wound on the terminal
wound portions 910.
[0086] In the present embodiment, the expanded por-
tion 742 is formed at a position corresponding to the coil
leading space 790. The expanded portion 742 is thus
provided with a smoothly-curved surface without edge
so as to prevent the coil 72 from being cut by the edge.
[0087] The coil block 70 is formed such that the coil
terminals 900 are attached to the coil frame 700 to which
the iron core 800 is fixed to form the coil frame block 71,
the coil 72 is wound on the body portion 810 and the body
portion 720, and the front edge 721 and the end edge
722 are led to the coil leading space 790 through a coil
leading port 791 and wound on the respective terminal
wound portions 910 of the coil terminals 900.
[0088] In the coil block 70 described above, the coil 72
is wound on the body portion 810 of the iron core 800 in
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a state in which upper and lower surfaces 812 and 813
(two surfaces separated from each other) and one side
surface 814 are covered with the body portion 720 of the
coil frame 700, while the other side surface 815 is not
covered with the body portion 720 (refer to Fig. 15).
Namely, the body portion 810 of the iron core 800 is fixed
to the substantially C-shaped body portion 720. Since
the body portion 810 of the iron core 800 is fixed to the
substantially C-shaped body portion 720, the rigidity of
the coil frame 700 can be ensured.
[0089] A space 70a into which the support portion 512
of the armature 510 is inserted is provided between the
leg portion 820 on one side of the iron core 800 and the
support portion-side projection piece (the positioning por-
tion) 743 (refer to Fig. 14).
[0090] The support portion-side projection piece (the
positioning portion) 743 is a plate having a substantially
L-shape for holding the support portion 512 of the arma-
ture 510 (refer to Fig. 34). The support portion-side pro-
jection piece (the positioning portion) 743 is provided with
an engagement edge 743a at the lower end engaged
with an engagement projection 218 of the base 200.
[0091] A magnetic pole-side projection piece (a restric-
tion portion) 744 projecting downward is connected to
the lower end of the base wall 740 on the other side in
the X direction (on the magnetic pole 513 side of the
armature 510).
[0092] The magnetic pole-side projection piece (the re-
striction portion) 744 is connected to the lower end of the
base wall 740 such that the magnetic pole-side projection
piece 744 is separated from the iron core 800 with a pre-
determined gap in the Y direction. In particular, the lower
end of the base wall 740 extends in the Y direction, and
the magnetic pole-side projection piece (the restriction
portion) 744 further extends downward from the edge of
the extending portion of the base wall 740.
[0093] The magnetic pole-side projection piece (the re-
striction portion) 744 has a plate-like shape for restricting
a swing movement of the magnetic pole 513 in a direction
away from the other leg portion 830 of the iron core 800.
[0094] A space 70b into which the magnetic pole 513
of the armature 510 is inserted is provided between the
other leg portion 830 of the iron core 800 and the mag-
netic pole-side projection piece (the restriction portion)
744 (refer to Fig. 7).
[0095] In a state in which the magnetic pole 513 of the
armature 510 is inserted in the space 70b, the surface
of the magnetic pole 513 and the surface of the leg portion
830 opposed to each other respectively serve as mag-
netic pole faces 513a and 831.
[0096] The resin material used for the coil frame 700
may be a liquid crystal polymer (LCP) having high fluidity
and heat resistance. The use of the liquid crystal polymer
(LCP) can provide the movable body 520 with an accu-
rate stepped shape.
[0097] The armature block 50 is placed from the one
leg portion 820 to the other leg portion 830 of the iron
core 800, and includes the armature 510 which swings

on an axis 512a at one end, and a movable body 520
which moves in association with the swing of the arma-
ture 510.
[0098] The armature 510 of the present embodiment
has a substantially rectangular shape elongated in the X
direction, and includes the support portion 512 opposed
to the leg portion 820 on one side of the iron core 800 to
serve as the axis 512a, and the magnetic pole 513 op-
posed to the other leg portion 830 of the iron core 800.
The armature 510 further includes an arm portion 511
which connects the support portion 512 and the magnetic
pole 513 and causes the magnetic pole 513 to swing on
the support portion 512 serving as the axis so that the
magnetic pole 513 comes close to and separates from
the other leg portion 830 of the iron core 800.
[0099] The armature 510 of the present embodiment
is substantially symmetrical with respect to a horizontal
line passing through the middle in the vertical direction
in the side view (as viewed in the Y direction) in a state
in which the extending direction of the arm portion 511
conforms to the horizontal direction (the X direction) and
the width direction of the arm portion 511 conforms to
the vertical direction.
[0100] In the present embodiment, a line segment L
described below substantially conforms to the horizontal
line passing through the middle in the vertical direction,
and the armature 510 is substantially symmetrical with
respect to the line segment L.
[0101] In particular, the support portion 512 has a rec-
tangular shape substantially symmetrical with respect to
the line segment L, and the magnetic pole 513 also has
a rectangular shape substantially symmetrical with re-
spect to the line segment L while projecting above and
below the arm portion 511 in the vertical direction. The
arm portion 511 connecting the support portion 512 and
the armature 513 also has a rectangular shape substan-
tially symmetrical with respect to the line segment L.
[0102] An upper surface 512b and a lower surface
512c of the support portion 512 are flat surfaces in the
side view (as viewed in the Y direction) in the state in
which the extending direction of the arm portion 511 con-
forms to the horizontal direction (the X direction) and the
width direction of the arm portion 511 conforms to the
vertical direction.
[0103] The upper surface 512b and the lower surface
512c of the support portion 512 are closer to the middle
of the movable body 520 in the vertical direction than an
upper surface 520a and a lower surface 520b of the mov-
able body 520 in the side view (as viewed in the Y direc-
tion) in the state in which the extending direction of the
arm portion 511 conforms to the horizontal direction (the
X direction) and the width direction of the arm portion 511
conforms to the vertical direction.
[0104] In the present embodiment, the support portion
512 is not provided with any extension (shaft portion piv-
otally supported by the coil frame 700 or the base 200)
extending in the vertical direction (the Z direction). Ac-
cordingly, a reduction in weight of the armature block 50
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can be achieved, so that the armature block 50 is hardly
inclined.
[0105] Since the support portion 512 is not provided
with any extension extending in the vertical direction, the
support portion 512 is positioned by the leg portion 820
on one side of the iron core 800 and the positioning por-
tion provided in one of the coil frame 700 and the base
200 in the present embodiment. This configuration can
reduce a fixation error to increase the accuracy of fixation,
as compared with the case in which the support portion
512 is supported by both the coil frame 700 and the base
200.
[0106] In the present embodiment, as described
above, the support portion 512 is positioned by the leg
portion 820 of the iron core 800 and the support portion-
side projection piece (the positioning portion) 743 pro-
vided in the coil frame 700. A fixation error thus can be
minimized due to the support portion-side projection
piece (the positioning portion) 743 provided in the coil
frame 700 to which the iron core 800 is fixed.
[0107] The restriction portion for restricting a swing
movement of the magnetic pole 513 in the direction away
from the other leg portion 830 of the iron core 800 is
provided in one of the coil frame 700 and the base 200.
This configuration can further increase the accuracy of
fixation, which improves the accuracy of strokes (a swing
range) of the armature block 50 to stabilize the strokes.
[0108] In the present embodiment, the magnetic pole-
side projection piece (the restriction portion) 744 is pro-
vided in the coil frame 700.
[0109] In the present embodiment, the positioning of
the support portion 512 and the restriction of the swing
range of the magnetic pole 513 are respectively achieved
by the support portion-side projection piece (the position-
ing portion) 743 and the magnetic pole-side projection
piece (the restriction portion) 744 of the coil frame 700.
Accordingly, the insertion dimensions of the support por-
tion 512 and the strokes of the magnetic pole 513 can
further be stabilized.
[0110] The movable body 520 is attached to the arm
portion 511 of the armature 510. The movable body 520
is formed by resin molding with a metal die. The armature
510 may be press-fitted to the movable body 520 formed
separately from the armature 510, or the armature 510
and the movable body 520 may be formed integrally by
insert molding.
[0111] The resin material used for the movable body
520 may be a liquid crystal polymer (LCP) having high
fluidity and heat resistance. The use of the liquid crystal
polymer (LCP) can provide the movable body 520 with
an accurate stepped shape, and relatively reduce the
thickness of the movable body 520.
[0112] The movable body 520 is provided with a pres-
sure projection 521 for pressing a movable contact por-
tion 600 described below to move the movable contacts
610.
[0113] The pressure projection 521 may be located on
the line segment L connecting the center of gravity C1

of the support portion 512 and the center of gravity C2
of the magnetic pole 513.
[0114] Alternatively, the pressure projection 521 may
be located on a line segment connecting the center of
magnetic force of the support portion 512 and the center
of magnetic force of the magnetic pole 513.
[0115] The present embodiment is illustrated with the
case in which the center of gravity C1 of the support por-
tion 512 substantially conforms to the center of magnetic
force of the support portion 512, and the center of gravity
C2 of the magnetic pole 513 substantially conforms to
the center of magnetic force of the magnetic pole 513.
Thus, the line segment connecting the center of magnetic
force of the support portion 512 and the center of mag-
netic force of the magnetic pole 513 substantially con-
forms to the line segment L connecting the center of grav-
ity C1 of the support portion 512 and the center of gravity
C2 of the magnetic pole 513.
[0116] In the present embodiment, the line segment L
is substantially horizontal in the side view (as viewed in
the Y direction) in the state in which the extending direc-
tion of the arm portion 511 conforms to the horizontal
direction (the X direction) and the width direction of the
arm portion 511 conforms to the vertical direction.
[0117] Namely, in the present embodiment, the pres-
sure projection 521, the center of gravity C1 (the center
of magnetic force) of the support portion 512, and the
center of gravity C2 (the center of magnetic force) of the
magnetic pole 513 are located at substantially the same
level. In addition, the pressure projection 521, the center
of gravity C1 (the center of magnetic force) of the support
portion 512, and the center of gravity C2 (the center of
magnetic force) of the magnetic pole 513 are located
between both edges of the armature block 50 in the ver-
tical direction.
[0118] This configuration can prevent the armature
block 50 from turning upward with the lower side lifted
up (refer to the arrow "a" in Fig. 22) when the pressure
is caused by the pressure projection 521.
[0119] The pressure projection 521 is located at a po-
sition shifted from the center C3 of the armature 510 in
the horizontal direction toward the magnetic pole 513 in
the side view (as viewed in the Y direction) in the state
in which the extending direction of the arm portion 511
conforms to the horizontal direction (the X direction) and
the width direction of the arm portion 511 conforms to
the vertical direction.
[0120] In a state in which the pressure force of the pres-
sure projection 521 acts on the armature 510, the force
acting on the support portion 512 to move away from the
iron core 800 is smaller than the force acting on the mag-
netic pole 513 to move away from the iron core 800. Thus,
the lower side of the support portion 512 of the armature
510 can be prevented from being lifted up. In addition,
since the holding plate for holding the support portion
512 need not have excessive holding strength, a simple
projection piece projecting downward from the coil frame
700, such as the support portion-side projection piece
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(the positioning portion) 743, can sufficiently restrict the
movement of the support portion 512. A reduction in the
holding force of the holding plate for holding the support
portion 512 can prevent large friction caused when the
armature block 50 swings, so as to improve the opera-
tional stability.
[0121] The contact block 60 includes a fixed contact
portion 650 provided with the fixed contact 660, and a
movable contact portion 600 provided with the movable
contacts 610 brought into contact with and separated
from the fixed contact 660.
[0122] The movable contact portion 600 includes a
plate spring 620 provided with the movable contacts 610
and having a plate thickness and a plate width. The other
region excluding the movable contacts 610 in the mov-
able contact portion 600 may be formed from a single
metal plate bent by press molding.
[0123] In the present embodiment, the plate spring 620
includes an operation piece 621 to which the movable
contacts 610 are attached, and a spring piece 622 con-
tinuously extending and bent from the other end of the
operation piece 621 in the X direction and causing the
operation piece 621 to move in the Y direction.
[0124] The operation piece 621 is provided with a slit
621a extending substantially in the X direction to branch
the tip of the operation piece 621 into two. The branched
pieces are each provided with the movable contact 610.
[0125] The operation piece 621 is pressed by the pres-
sure projection 521 to move in the Y direction. The mov-
able contacts 610 move to come into contact with and
separate from the fixed contact 660 in association with
the movement of the operation piece 621 in the Y direc-
tion.
[0126] In the present embodiment, as shown in Fig. 25
and Fig. 26, a pressure region R1 pressed by the pres-
sure projection 521 is defined in the operation piece 621
toward the spring piece 622. The pressure projection 521
presses a portion in the operation piece 621 not provided
with the slit 621a. Further, in the present embodiment,
the width W1 of the pressure region R1 in the vertical
direction (the width in the plate width direction of the plate
spring 620) is less than or equal to half of the plate width
(the width in the vertical direction) W2 of the plate spring
620 at a position corresponding to the pressure region
R1.
[0127] This configuration can minimize positional dis-
placement of the pressure point if the movable contact
portion 600 or the armature block 50 is inclined, so as to
prevent a generation of a force which lifts up the lower
side of the armature block 50.
[0128] A fixed piece 630 continuously extends from the
other end of the spring piece 620 in the X direction. The
fixed piece 630 is fixed to the base 200 so that the mov-
able contact portion 600 is fixed to the base 200.
[0129] The fixed piece 630 includes press-fit pieces
631 press-fitted to press-fit grooves 212 of the base 200,
and a bent portion 632 continuously extending downward
from the press-fit pieces 631 to cover a notch 213 of the

base 200.
[0130] A movable contact portion-side terminal 640
continuously extends from the lower portion of the bent
portion 632 to be exposed to the outside below the hous-
ing 20.
[0131] When the press-fit pieces 631 are press-fitted
to the press-fit grooves 212 of the base 200, the movable
contact portion-side terminal 640 is exposed to the out-
side below the housing 20 in a state in which the bent
portion 632 covers the notch 213. The movable contact
portion-side terminal 640 exposed to the outside below
the housing 20 is electrically connected with a target com-
ponent such as a busbar.
[0132] When the case 300 is fitted to the base 200 in
a state in which the movable contact portion 600 is fixed
to the base 200, the bent portion 632 is located adjacent
to the inner surface of the case 300. When the adhesive
100 is applied to the bottom surface of the base 200 to
seal, the bent portion 632 prevents the adhesive 100 from
entering the inside, so as to suppress operational defects
or loose connection.
[0133] The fixed contact portion 650 includes a plate
portion 670 provided with the fixed contact 660 and hav-
ing a plate thickness and a plate width. The other region
excluding the fixed contact 660 in the fixed contact portion
650 may be formed from a single metal plate bent by
press molding.
[0134] In the present embodiment, the plate portion
670 includes a wide portion 671 elongated in the vertical
direction, and a projection 672 projecting on one side in
the X direction (on the tip side of the fixed contact portion
650).
[0135] A fixed piece 680 continuously extends from the
other end of the plate portion 670 in the X direction. The
fixed piece 680 is fixed to the base 200 so that the fixed
contact portion 650 is fixed to the base 200.
[0136] The fixed piece 680 includes a press-fit piece
681 continuously extending upward and press-fitted to a
press-fit groove 223 of the base 200, an extension piece
682 continuously extending downward, a press-fit piece
683 projecting from the lower portion of the extension
piece 682 in the Y direction and press-fitted to a press-
fit groove 214 of the base 200, and a bent portion 684
continuously extending downward from the press-fit piec-
es 683 to cover a notch 215 of the base 200.
[0137] A fixed contact portion-side terminal 690 con-
tinuously extends from the lower portion of the bent por-
tion 684 to be exposed to the outside below the housing
20.
[0138] When the press-fit piece 681 is press-fitted to
the press-fit groove 223 of the base 200, and the press-
fit piece 683 is press-fitted to the press-fit groove 214 of
the base 200, the fixed contact portion-side terminal 690
is exposed to the outside below the housing 20 in a state
in which the bent portion 684 covers the notch 215. The
fixed contact portion-side terminal 690 exposed to the
outside below the housing 20 is electrically connected
with a target component such as a busbar.
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[0139] When the case 300 is fitted to the base 200 in
a state in which the fixed contact portion 650 is fixed to
the base 200, the bent portion 684 is located adjacent to
the inner surface of the case 300. When the adhesive
100 is applied to the bottom surface of the base 200 to
seal, the bent portion 684 prevents the adhesive 100 from
entering the inside, so as to suppress operational defects
or loose connection.
[0140] The base 200 includes the bottom base portion
210. As shown in Fig. 27 and Fig. 28, the bottom base
portion 210 is provided with the press-fit grooves 212 to
which the press-fit pieces 631 of the movable contact
portion 600 are press-fitted, and the notch 213 covered
with the bent portion 632 of the movable contact portion
600. The notch 213 is provided so that the movable con-
tact portion-side terminal 640 is exposed to the outside
below the bottom base portion 210.
[0141] The bottom base portion 210 is also provided
with the press-fit groove 214 to which the press-fit piece
683 of the fixed contact portion 650 is press-fitted, and
the notch 215 covered with the bent portion 684 of the
fixed contact portion 650. The notch 215 is provided so
that the fixed contact portion-side terminal 690 is ex-
posed to the outside below the bottom base portion 210.
[0142] As described above, the bottom base portion
210 of the base 200 is provided with the isolation wall
220 extending substantially in the X direction and extend-
ing upward in the Z direction.
[0143] The inside of the housing 20 is divided by the
isolation wall 220 so as to define the contact block hous-
ing space 230 and the drive block housing space 240.
[0144] In the present embodiment, the isolation wall
220 has a structure provided with projections and recess-
es in the Y direction, so that the contact block housing
space 230 and the drive block housing space 240 are
respectively provided on both sides of the isolation wall
220 in the Y direction.
[0145] In particular, the isolation wall 220 is recessed
in the Y direction on the lower side and formed into an
L-shape so that the recessed region serves as the contact
block housing space 230.
[0146] The contact block housing space 230 is defined
by a lower surface 232a of a top wall 232, an upper sur-
face 234a of a bottom wall 234, a side surface 231a of a
side wall 231, and a contact-side inner surface 233a of
a back wall 233 in a state in which the bottom base portion
210 is located on the lower side.
[0147] In the present embodiment, the bottom wall 234
is a part of the bottom base portion 210, and the back
wall 233 and the side wall 231 are each a part of the
isolation wall 220.
[0148] The side wall 231 is located on the tip side of
the movable contact portion 600 and the fixed contact
portion 650 in the X direction.
[0149] The back wall 233 (the isolation wall 220) is pro-
vided with a penetration hole 221 into which the pressure
projection 521 of the armature block 50 is inserted so
that the movable contact portion 600 is pressed by the

pressure projection 521.
[0150] In the present embodiment, the penetration
hole 221 has a size sufficient to fit the pressure projection
521. Namely, the penetration hole 221 has a size slightly
larger than the pressure projection 521. Since the size
of the penetration hole 221 is reduced to fit the pressure
projection 521, the gap between the pressure projection
521 and the penetration hole 221 is reduced, so as to
prevent chipping dust from scattering toward the drive
block housing space 240.
[0151] In the present embodiment, the pressure pro-
jection 521 is located between the fixed contact 660 and
a shortest-distance contact portion 60a having the short-
est distance from the fixed contact 660 in the contact
block 60 in contact with the bottom wall 234 as viewed
in the moving direction of the movable contacts 610 (as
viewed in the Y direction).
[0152] The penetration hole 221 is thus located at a
position between the shortest-distance contact portion
60a and the fixed contact 660 as viewed in the Y direction.
[0153] In the present embodiment, the shortest-dis-
tance contact portion 60a is located in the extension por-
tion 682 of the fixed contact portion 650 toward the fixed
contact 660.
[0154] This configuration can relatively increase the
distance between the fixed contact 660 and the shortest-
distance contact portion 60a, so as to prevent a short
circuit or insulation deterioration due to scattering of chip-
ping dust.
[0155] The bottom wall 234 is provided with elongated
projections 211a elongated in the moving direction of the
movable contacts 610 (in the Y direction) and projecting
upward between the shortest-distance contact portion
60a and the fixed contact 660.
[0156] In the present embodiment, two elongated pro-
jections 211a are aligned in the X direction. The elongat-
ed projections 221a can increase the insulation distance
between the fixed contact 660 and the shortest-distance
contact portion 60a, and prevent chipping dust from scat-
tering toward the shortest-distance contact portion 60a.
[0157] In the present embodiment, the side wall 231 is
provided with a recess 211 recessed in a direction away
from the contact block 60. The recess 211 recessed in
the direction away from the contact block 60 can reduce
scattering dust adhering to the side wall 231, so as to
prevent insulation deterioration of the side wall 231.
[0158] A stepped portion 231a recessed toward the
contact-side inner surface 233a (recessed inward in the
Y direction) is provided at the end of the side wall 231 on
the contact block 60 side on the opposite side of the con-
tact-side inner surface 233a (on the cover 300 side). The
stepped portion 231b is a gap provided between the cov-
er 300 and the base 200 and communicating with the
contact block housing space 230 when the base 200 is
covered with the cover 300.
[0159] The stepped portion 231b provided on the side
wall 231 can prevent insulation deterioration of the cover
300.
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[0160] In the present embodiment, as shown in Fig.
32, a distance D1 between the contact block 60 and the
lower surface 232a of the top wall 232 is greater than a
width W3 of the movable contacts 610 in the vertical di-
rection.
[0161] In particular, a notch 232b is provided on the
top wall 232 so as to increase a space distance above
the movable contacts 610. The increase in the space
distance above the movable contacts 610 can prevent
insulation deterioration of the top wall 232.
[0162] In the present embodiment, an elongated pro-
jection 233b is provided above the contact block 60 on
the contact-side inner surface 233a of the back wall 233
(the isolation wall 220). The elongated projection 233b
can isolate the contact block 60 from the top wall 232
more accurately, so as to prevent insulation deterioration
of the top wall 232.
[0163] In the present embodiment, a recess 233c re-
cessed in a direction away from the movable contacts
610 is provided at a position corresponding to the mov-
able contacts 610 on the contact-side inner surface 233a
of the back wall 233 (the isolation wall 220), as viewed
in the moving direction of the movable contacts 610 (as
viewed in the Y direction).
[0164] The recess 233c has an area to cover the pair
of the movable contacts 610 as viewed in the Y direction.
[0165] The recess 233c can prevent insulation deteri-
oration of the back wall 233 (the isolation wall 220).
[0166] The isolation wall 220 on the drive block housing
space 240 side is provided with the partition wall 222
extending substantially in the X direction and projecting
in the Y direction. The partition wall 222 divides the drive
block housing space 240 into the coil housing space 250
and the armature block housing space 260.
[0167] In the present embodiment, an edge 222a of
the partition wall 222 projects forward from the coil 72
and extends along the coil 72 from one end to the other
end in the X direction (in the extending direction of the
body portion 810) in a state in which the drive block 40
is fixed to the base 200 and the extending direction of
the body portion 810 conforms to the horizontal direction
(the X direction) (refer to Fig. 30).
[0168] The partition wall 222 projects such that the en-
tire coil 72 is located within the region of the partition wall
222 as viewed from above (refer to Fig. 30(c)).
[0169] In the present embodiment, the penetration
hole 221 is located in the middle in the X direction of the
partition wall 222.
[0170] Since the partition wall 222 extends along the
entire coil 72, and the penetration hole 221 is provided
in the middle in the X direction of the partition wall 222,
an insulation distance "b" between both ends of the coil
72 and the contact block 60 via the penetration hole 221
can be increased (refer to Fig. 30(b)).
[0171] The present embodiment further increases the
insulation distance between the both ends of the coil 72
and the contact block 60 via the penetration hole 221 in
the middle in the X direction of the partition wall 222.

[0172] In particular, the movable body 520 is provided
with an upper projection (a movable body-side projection:
at least one of a movable body-side recess and a mov-
able body-side projection) 523 at a portion opposed to
the isolation wall 220.
[0173] The upper projection 523 is located between
the partition wall 222 and the penetration hole 221 (the
pressure projection 521) in the vertical direction when
the armature block 50 is fixed to the base 200. The pen-
etration hole 221 (the pressure projection 521) is located
in the middle in the X direction of the upper projection 523.
[0174] A partition plate-side recess 261 into which the
upper projection (the movable body-side projection) 523
is inserted is provided on the partition wall 222 at a po-
sition corresponding to the upper projection (the movable
body-side projection) 523.
[0175] In a case in which the movable body 520 is pro-
vided with a movable body-side recess, the partition wall
222 is provided with a partition plate-side projection in-
serted into the movable body-side recess.
[0176] The upper projection (the movable body-side
projection) 523 and the partition plate-side recess 261
into which the upper projection (the movable body-side
projection) 523 is inserted, can increase an insulation
distance "c" between the coil 72 and the contact block
60 via the penetration hole 221 in the middle in the X
direction of the partition wall 222 (refer to Fig. 36).
[0177] In the present embodiment, the movable body
520 covers the entire circumference of the arm portion
511. More particularly, the armature 510 is covered with
the movable body 520 from one end to the other end in
the X direction, except for both sides of the armature 510
in the X direction (the support portion 512 and the mag-
netic pole 513) which are exposed to the outside.
[0178] Although the movable body 520 is provided with
a recess 522 on the rear side of the pressure projection
521, the armature 510 is not exposed to the outside at a
portion corresponding to the recess 522 (refer to Fig. 18).
[0179] The movable body 520 is provided with an elon-
gated projection 524 elongated from the upper surface
520a to the lower surface 520b on the same side as the
pressure projection 521 in the state in which the drive
block 40 is fixed to the base 200 and the extending di-
rection of the body portion 810 of the iron core 800 con-
forms to the horizontal direction (the X direction).
[0180] In the present embodiment, the pressure pro-
jection 521 is located at the position shifted from the cent-
er C3 of the armature 510 in the horizontal direction to-
ward the magnetic pole 513 as viewed in the Y direction,
and the elongated projection 524 is also located in the
movable body 520 toward the magnetic pole 513.
[0181] The elongated projection 524 located in the
movable body 520 toward the magnetic pole 513 can
increase an insulation distance "d" between the magnetic
pole 513 and the contact block 60 via the penetration
hole 221 (refer to Fig. 34).
[0182] The isolation wall 220 is provided with an elon-
gated recess 262 at a position corresponding to the elon-
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gated projection 524 so that the isolation wall 220 does
not interferes with the elongated projection 524 when the
armature block 50 swings.
[0183] The bottom base portion 210 is provided with a
guide groove 216 on the armature block housing space
260 side. A guide projection 525 provided in the movable
body 520 in the armature block 50 is introduced to the
guide groove 216 so as to guide the armature block 50
upon swinging.
[0184] The bottom base portion 210 is further provided
with a groove 217 on the armature block housing space
260 side in the middle in the X direction (at a position
corresponding to the penetration hole 221). The groove
217 ensures an insulation distance between the coil 72
or the armature 510 and the contact block 60.
[0185] In the present embodiment, an upper edge 220a
of the isolation wall 220 is located above the iron core
800 in the state in which the drive block 40 is fixed to the
base 200 and the extending direction of the body portion
810 conforms to the horizontal direction (the X direction).
[0186] The iron core 800 is not exposed from the upper
edge 220a of the isolation wall 220 when the isolation
wall 220 is viewed in the direction in which the contact
block 60 is fixed (as viewed in the Y direction). Thus, an
insulation distance "e" between the iron core 800 (the
drive block 40) and the contact block 60 can be increased
(refer to Fig. 33).
[0187] The isolation wall 220 is further provided with a
side wall 270 covering an end surface 800a of the iron
core 800 in the extending direction of the body portion
810 (in the X direction) in the state in which the drive
block 40 is fixed to the base 200 and the extending di-
rection of the body portion 810 conforms to the horizontal
direction (the X direction).
[0188] The end surface 800a is thus not exposed to
the outside when the side wall 270 is viewed externally
in the X direction (in the extending direction of the body
portion 810).
[0189] Thus, an insulation distance "f’ between the iron
core 800 (the drive block 40) and the contact block 60
can be increased (refer to Fig. 33 and Fig. 37).
[0190] The side wall 270 is provided with an extension
wall 271 covering an end surface 600a and an end sur-
face 650a of the movable contact portion 600 and the
fixed contact portion 650 in the X direction (in the extend-
ing direction of the body portion 810) in the state in which
the contact block 60 is fixed to the base 200 and the
extending direction of the body portion 810 conforms to
the horizontal direction (the X direction).
[0191] The end surface 600a of the movable contact
portion 600 and the end surface 650a of the fixed contact
portion 650 are thus not exposed to the outside when the
extension wall 271 is viewed externally in the X direction
(in the extending direction of the body portion 810).
[0192] Thus, the insulation distance "f" between the
armature 510 (the drive block 40) and the contact block
60 can further be increased.
[0193] The drive block 40 and the contact block 60 may

be fixed to the base 200 in the following process.
[0194] First, the armature block 50 is housed in the
armature block housing space 260 of the base 200. The
armature block 50 is housed such that the pressure pro-
jection 521 is inserted to the penetration hole 221 and
the guide projection 525 is inserted in the guide groove
216.
[0195] The coil block 70 is then inserted and fixed to
the base 200 from above.
[0196] The base 200 is provided with coil terminal in-
sertion holes 201 penetrating in the vertical direction
along the isolation wall 220 toward the bottom base por-
tion 210.
[0197] The base 200 is further provided with position-
ing portions 219 to which tips 821 and 832 of the leg
portions 820 and 830 are inserted so as to position the
iron core 800 in the base 200.
[0198] The side wall 271 of the base 200 is provided
with guide grooves 272 for guiding the leg portions 820
and 830 to the positioning portions 219.
[0199] Thus, in the present embodiment, the coil block
70 is fixed to the base 200 such that the terminal portions
930 of the coil terminals 900 are inserted to the coil ter-
minal insertion holes 201, and the leg portions 820 and
830 are guided by the guide grooves 272.
[0200] The tips 821 and 832 of the leg portions 820
and 830 are inserted to the positioning portions 219 while
the support portion 512 of the armature block 50 is intro-
duced to the space 70a and the magnetic pole 513 of the
armature block 50 is introduced 70b, so that the coil block
70 is fixed to the base 200.
[0201] At the same time, the engagement edge 743a
of the support portion-side projection piece (the position-
ing portion) 743 is engaged with the engagement projec-
tion 218 of the base 200.
[0202] In the present embodiment, the positioning of
the coil block 70 on the base 200 is ensured on both the
support portion 512 side and the magnetic pole 513 side
so as to stabilize the strokes of the armature block 50,
when the iron core 800 and the coil frame 700 are fixed
to the base 200. The positioning on both sides can pre-
vent the coil frame 700 and the base 200 from being bent,
so as to further stabilize the strokes and operations of
the armature block 50.
[0203] The press-fit pieces 631 of the movable contact
portion 600 are then press-fitted to the press-fit grooves
212 of the base 200 on the armature block housing space
260 side (refer to Fig. 32). The movable contact portion
600 is thus fixed to the base 200 in a state in which the
movable contacts 610 are housed in the armature block
housing space 260. At the same time, the operation piece
621 of the plate spring 620 is pressed by the pressure
projection 521, so that the movable contact portion 600
is switched from a free state as shown in Fig. 24 (a) to a
biased state as shown in Fig. 24(b). Namely, in the
present embodiment, in a state in which the operation
piece 621 of the plate spring 620 is biased in a direction
away from the fixed contacts 660, the movable contact
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portion 600 is fixed to the base 200.
[0204] In the state in which the movable contact portion
600 is fixed to the base 200, the press-fit piece 681 of
the fixed contact portion 650 is press-fitted to the press-
fit groove 223 of the base 200, and the press-fit piece
683 is press-fitted to the press-fit groove 214 of the base
200. The fixed contact portion 650 is thus fixed to the
base 200 in a state in which the fixed contact 660 is
housed in the armature block housing space 260 while
being opposed to the movable contacts 610 (refer to Fig.
33).
[0205] The cover 300 is then attached to the base 200
from above and fixed with the adhesive 100, and the hole
301 is sealed by heat, so as to assembly the electromag-
netic relay 1.
[0206] The process of fixing the drive block 40 and the
contact block 60 to the base 200 is not limited to the
process described above, although the coil block 70
should be fixed to the base 200 after the fixation of the
armature block 50.
[0207] Next, the operations of the electromagnetic re-
lay 1 are described below.
[0208] When a current is not applied to the coil 72 of
the coil block 70 (in a non-conductive state), the armature
block 50 is biased in a direction away from the isolation
wall 220 due to a biasing force of the movable contact
portion 600. Therefore, the movable contacts 610 and
the fixed contact 660 are separated from each other, and
the magnetic pole 513 of the armature block 50 is sepa-
rated from the leg portion 830 of the iron core 800 (refer
to Fig. 34). The movement (turn) of the magnetic pole
513 is restricted by the magnetic pole-side projection
piece (the restriction portion) 744 (refer to Fig. 38).
[0209] When a current is applied to the coil 72 of the
coil block 70 to excite the coil 72 (in a conductive state),
a magnetic force is generated between the magnetic pole
face 513a of the magnetic pole 513 and the magnetic
pole face 831 of the leg portion 830, so that an attractive
force acts on the magnetic pole 513 to move toward the
leg portion 830. Namely, the armature block 50 turns on
the axis 512a of the support portion 512.
[0210] The pressure projection 521 of the movable
body 520 then moves in association with the turn of the
armature block 50, so that the operation piece 621 of the
movable contact portion 600 is pressed to move toward
the fixed contact portion 650. As a result, the movable
contacts 610 attached to the operation piece 621 are
brought into contact with the fixed contact 660.
[0211] When the current application to the coil 72 is
stopped (the conductive state is released), the movable
contacts 610 are separated from the fixed contact 660
due to the biasing force of the movable contact portion
600, and the armature block 50 turns in the opposite di-
rection, so that the magnetic pole 513 is separated from
the leg portion 830.

(Second embodiment)

[0212] An electromagnetic relay according to a second
embodiment has a configuration basically similar to the
electromagnetic relay 1 according to the first embodi-
ment, but differs from the electromagnetic relay 1 accord-
ing to the first embodiment in that a hinge spring 743A
is attached to the coil frame 700.
[0213] As shown in Fig. 39 and Fig. 40, the hinge spring
743A is attached to an attachment hole 743B provided
on the coil frame 700, and is elongated downward there-
from.
[0214] The hinge spring 743A according to the present
embodiment also positions the support portion 512 of the
armature block 50, as in the case of the support portion-
side projection piece 743 according to the first embodi-
ment.
[0215] In the present embodiment, the hinge spring
743A presses the support portion 512 toward the leg por-
tion 820 on one side of the iron core 800.
[0216] The hinge spring 743A thus can prevent the low-
er side of the support portion 512 from being lifted up.
[0217] The hinge spring 743A presses the support por-
tion 512 in the middle in the vertical direction in the side
view (as viewed in the Y direction) in the state in which
the extending direction of the arm portion 511 conforms
to the horizontal direction and the width direction of the
arm portion 511 conforms to the vertical direction.
[0218] The hinge spring 743A pressing the support
portion 512 in the middle in the vertical direction can pre-
vent the armature block 50 from being inclined, since the
pressure is applied adjacent to the center of gravity and
the center of magnetic force of the support portion 512.

(Third embodiment)

[0219] An electromagnetic relay according to a third
embodiment has a configuration basically similar to the
electromagnetic relay 1 according to the first embodi-
ment, but differs from the electromagnetic relay 1 accord-
ing to the first embodiment in that the support portion 512
is positioned by both the leg portion 820 on one side of
the iron core 800 and a positioning portion 281 provided
in the base 200.
[0220] The present embodiment also differs from the
first embodiment in that the base 200 is provided with a
restriction portion 282 for restricting a swing movement
of the magnetic pole 513 in a direction away from the
other leg portion 830 of the iron core 800.
[0221] In the present embodiment, since the position-
ing portion and the restriction portion are both provided
in the base 200, the coil frame 700 is not provided with
the support portion-side projection piece 743 or the mag-
netic pole-side projection piece 744, as shown in Fig. 44.
[0222] The present embodiment in which the position-
ing portion 281 and the restriction portion 282 are pro-
vided in the base 200 can minimize unevenness due to
dimensional errors, so as to further improve the opera-
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tional stability.

(Fourth embodiment)

[0223] An electromagnetic relay according to a fourth
embodiment has a configuration basically similar to the
electromagnetic relay 1 according to the first embodi-
ment, but differs from the electromagnetic relay 1 accord-
ing to the first embodiment in that the coil frame 700 and
the iron core 800 are integrally formed by insert molding.
[0224] In the present embodiment, the coil terminals
900 are also integrally formed by insert molding, so as
to integrate the coil frame block 71, as shown in Fig. 46.
[0225] The integration of at least the coil frame 700
and the iron core 800 by insert molding eliminates the
process of fixing the iron core 800 to the coil frame 700,
so as to facilitate the production method. Further, the
insert molding can improve the accuracy of integration
as compared with the case in which the iron core 800 is
fixed to the coil frame 700.
[0226] In the case in which the iron core 800 is fixed
to the coil frame 700, it is necessary to increase the rigidity
of the body portion 720 of the coil frame 700 in order to
prevent deformation of the coil frame 700. In contrast,
the insert molding according to the present invention
need not increase the rigidity of the body portion 720.
[0227] In contrast to the first embodiment, the three
surfaces of the body portion 810 of the iron core 800 (the
upper surface 812, the lower surface 813, and one side
surface 814) are not necessarily covered with the body
portion 720. In other words, only two surfaces separated
from each other in the body portion 810 of the iron core
800 may be covered with the coil frame 700.
[0228] In the present embodiment, the upper surface
812 and the lower surface 813 (the two surfaces sepa-
rated from each other) are only covered with the body
portion 720 of the coil frame 700, as shown in Fig. 48.
[0229] Since the side surfaces 814 and 815 are not
covered with the body portion 720, a larger amount of
the coil 72 is wound on the body portion 810, so as to
increase the magnetic force without an increase in size
of the coil block 70.
[0230] While the present invention has been described
above by reference to the preferred embodiments, the
present invention is not intended to be limited to those
embodiments, and various modifications will be apparent
to those skilled in the art.
[0231] For example, the base, the contact block, and
other specifications (such as the shape, size, and layout)
may be varied as appropriate.
[0232] This application claims the benefit of priority
from Japanese Patent Applications No. 2015-153745,
No. 2015-153749, and No. 2015-153750, each filed on
August 3, 2015, the entire contents of which are incor-
porated by reference herein.

INDUSTRIAL APPLICABILITY

[0233] The present invention can provide an electro-
magnetic relay capable of achieving improved operation-
al stability.

Claims

1. An electromagnetic relay (1) comprising:

a contact block (60) including a fixed contact por-
tion (650) provided with a fixed contact (660),
and a movable contact portion (600) provided
with a movable contact (610) brought into con-
tact with and separated from the fixed contact
(660); and
a drive block (40) configured to bring the mov-
able contact (610) into contact with the fixed con-
tact (660) and separate the movable contact
(610) from the fixed contact (660),
the drive block (40) including:

an iron core (800) including a body portion
(810) extending in one direction, and leg
portions (820,830) extending downward
from both ends in an extending direction of
the body portion (810) in a state in which
the extending direction of the body portion
(810) conforms to a horizontal direction;
a coil frame (700) to which the iron core
(800) is fixed;
a coil (72) wound on the body portion (810)
of the iron core (800) with the coil frame
(700) interposed therebetween;
an armature (510) arranged across the iron
core (800) from one leg portion (820) to an-
other leg portion (830) and configured to
swing on one end serving as an axis (512a);
and
a movable body (520) configured to move
in association with a swing of the armature
(510),
the armature (510) including:

a support portion (512) opposed to the
one leg portion (820) of the iron core
(800) to serve as the axis (512a);
a magnetic pole (513) opposed to the
other leg portion (830) of the iron core
(800); and
an arm portion (511) extending to con-
nect the support portion (512) and the
magnetic pole (513) and configured to
cause the magnetic pole (513) to swing
on the support portion (512) so as to
come close to and separate from the
other leg portion (830) of the iron core
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(800),

the movable body (520) being attached to
the arm portion (511) and provided with a
pressure projection (521) for moving the
movable contact (610), characterized in
that the pressure projection (521) is located
on a line segment (L) connecting a center
of gravity (C1) of the support portion (512)
and a center of gravity (C2) of the magnetic
pole (513).

2. An electromagnetic relay (1) comprising:

a contact block (60) including a fixed contact por-
tion (650) provided with a fixed contact (660),
and a movable contact portion (600) provided
with a movable contact (610) brought into con-
tact with and separated from the fixed contact
(660); and
a drive block (40) configured to bring the mov-
able contact (610) into contact with the fixed con-
tact (660) and separate the movable contact
(610) from the fixed contact (660),
the drive block (40) including:

an iron core (800) including a body portion
(810) extending in one direction, and leg
portions (820,830) extending downward
from both ends in an extending direction of
the body portion (810) in a state in which
the extending direction of the body portion
(810) conforms to a horizontal direction;
a coil frame (700) to which the iron core
(800) is fixed;
a coil (72) wound on the body portion (810)
of the iron core (800) with the coil frame
(700) interposed therebetween;
an armature (510) arranged across the iron
core (800) from one leg portion (820) to an-
other leg portion (830) and configured to
swing on one end serving as an axis (512a);
and
a movable body (520) configured to move
in association with a swing of the armature
(510),
the armature (510) including:

a support portion (512) opposed to the
one leg portion (820) of the iron core
(800) to serve as the axis (512a);
a magnetic pole (513) opposed to the
other leg portion (830) of the iron core
(800); and
an arm portion (511) extending to con-
nect the support portion (512) and the
magnetic pole (513) and configured to
cause the magnetic pole (513) to swing

on the support portion (512) so as to
come close to and separate from the
other leg portion (830) of the iron core
(800),

the movable body (520) being attached to
the arm portion (512) and provided with a
pressure projection (521) for moving the
movable contact (610), characterized in
that the pressure projection (521) is located
on a line segment (L) connecting a center
of magnetic force (C1) of the support portion
(512) and a center of magnetic force (C2)
of the magnetic pole (513).

3. The electromagnetic relay (1) according to claim 1
or 2, wherein the line segment (L) is substantially
horizontal in a side view in a state in which an ex-
tending direction of the arm portion (511) conforms
to the horizontal direction and a width direction of
the arm portion (511) conforms to a vertical direction.

4. An electromagnetic relay (1) comprising:

a contact block (60) including a fixed contact por-
tion (650) provided with a fixed contact (660),
and a movable contact portion (600) provided
with a movable contact (610) brought into con-
tact with and separated from the fixed contact
(660); and
a drive block (40) configured to bring the mov-
able contact (610) into contact with the fixed con-
tact (660) and separate the movable contact
(610) from the fixed contact (660),
the drive block (40) including:

an iron core (800) including a body portion
(810) extending in one direction, and leg
portions (820,830) extending downward
from both ends in an extending direction of
the body portion (810) in a state in which
the extending direction of the body portion
(810) conforms to a horizontal direction;
a coil frame (700) to which the iron core
(800) is fixed;
a coil (72) wound on the body portion (810)
of the iron core (800) with the coil frame
(700) interposed therebetween;
an armature (510) arranged across the iron
core (800) from one leg portion (820) to an-
other leg portion (830) and configured to
swing on one end serving as an axis (512a);
and
a movable body (520) configured to move
in association with a swing of the armature
(510),
the armature (510) including:
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a support portion (512) opposed to the
one leg portion (820) of the iron core
(800) to serve as the axis (512a);
a magnetic pole (513) opposed to the
other leg portion (830) of the iron core
(800); and
an arm portion (511) extending to con-
nect the support portion (512) and the
magnetic pole (513) and configured to
cause the magnetic pole (513) to swing
on the support portion (512) so as to
come close to and separate from the
other leg portion (830) of the iron core
(800),

the movable body (520) being attached to
the arm portion (512) and provided with a
pressure projection (521) for moving the
movable contact (610), characterized in
that the pressure projection (521) is located
at a position shifted from a center (C3) of
the armature (510) in the horizontal direc-
tion toward the magnetic pole (513) in a side
view in a state in which an extending direc-
tion of the arm portion (511) conforms to the
horizontal direction and a width direction of
the arm portion (511) conforms to a vertical
direction.

5. The electromagnetic relay (1) according to any one
of claims 1 to 4, wherein an upper surface (512b)
and a lower surface (512c) of the support portion
(512) are closer to a middle of the movable body
(520) in a vertical direction than an upper surface
(520a) and a lower surface (520b) of the movable
body (520) in a side view in a state in which an ex-
tending direction of the arm portion (511) conforms
to the horizontal direction and a width direction of
the arm portion (511) conforms to a vertical direction.

6.  The electromagnetic relay (1) according to any one
of claims 1 to 5, wherein:

the movable contact portion (600) includes a
plate spring (620) provided with the movable
contact (610) and having a plate thickness and
a plate width;
the pressure projection (521) presses the plate
spring (620); and
a pressure region (R1) of the pressure projection
(521) in a plate width direction of the plate spring
(620) has a width less than or equal to half of
the plate width of the plate spring (620).

7. The electromagnetic relay (1) according to any one
of claims 1 to 6, wherein the armature (510) is sub-
stantially symmetrical with respect to a horizontal line
(L) passing through a middle in a vertical direction

in a side view in a state in which an extending direc-
tion of the arm portion (511) conforms to the hori-
zontal direction and a width direction of the arm por-
tion (511) conforms to the vertical direction.

8. The electromagnetic relay (1) according to any one
of claims 1 to 7, wherein an upper surface (512b)
and a lower surface (512c) of the support portion
(512) are flat surfaces in a side view in a state in
which an extending direction of the arm portion (511)
conforms to the horizontal direction and a width di-
rection of the arm portion (511) conforms to a vertical
direction.

9. The electromagnetic relay (1) according to any one
of claims 1 to 8, wherein a hinge spring (743A) is
attached to the coil frame (700), and the hinge spring
(743A) presses the support portion (512) toward the
one leg portion (820) of the iron core (800).

10. The electromagnetic relay (1) according to claim 9,
wherein the hinge spring (743A) presses a middle
of the support portion (512) in a vertical direction in
a side view in a state in which an extending direction
of the arm portion (511) conforms to the horizontal
direction and a width direction of the arm portion
(511) conforms to the vertical direction.

Patentansprüche

1. Elektromagnetisches Relais (1), aufweisend:

einen Kontaktblock (60) mit einem festen Kon-
taktabschnitt (650), der mit einem festen Kon-
takt (660) versehen ist, und einem beweglichen
Kontaktabschnitt (600), der mit einem bewegli-
chen Kontakt (610) versehen ist, der mit dem
festen Kontakt (660) in Kontakt gebracht wird
und von diesem getrennt wird; und
einen Antriebsblock (40), der konfiguriert ist, um
den beweglichen Kontakt (610) in Kontakt mit
dem festen Kontakt (660) zu bringen und den
beweglichen Kontakt (610) von dem festen Kon-
takt (660) zu trennen,
wobei der Antriebsblock (40) aufweist:

einen Eisenkern (800) mit einem Körperab-
schnitt (810), der sich in einer Richtung er-
streckt, und Schenkelabschnitten (820,
830), die sich von beiden Enden in einer
Erstreckungsrichtung des Körperab-
schnitts (810) in einem Zustand, in dem die
Erstreckungsrichtung des Körperab-
schnitts (810) mit einer horizontalen Rich-
tung übereinstimmt, nach unten erstrecken;
einen Spulenrahmen (700), an dem der Ei-
senkern (800) befestigt ist;
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eine Spule (72), die auf den Körperabschnitt
(810) des Eisenkerns (800) gewickelt ist,
wobei der Spulenrahmen (700) dazwischen
angeordnet ist;
einen Anker (510), der quer über den Eisen-
kern (800) von einem Schenkelabschnitt
(820) zu einem anderen Schenkelabschnitt
(830) angeordnet ist und konfiguriert ist, um
an einem Ende, das als Achse (512a) dient,
zu schwingen; und
einen beweglichen Körper (520), der konfi-
guriert ist, um sich in Zusammenhang mit
einer Schwingung des Ankers (510) zu be-
wegen,
wobei der Anker (510) aufweist:

einen Stützabschnitt (512), der dem ei-
nen Schenkelabschnitt (820) des Ei-
senkerns (800) gegenüberliegt, um als
die Achse (512a) zu dienen;
einen Magnetpol (513), der dem ande-
ren Schenkelabschnitt (830) des Ei-
senkerns (800) gegenüberliegt; und
einen Armabschnitt (511), der sich er-
streckt, um den Stützabschnitt (512)
und den Magnetpol (513) zu verbinden,
und der konfiguriert ist, um den Mag-
netpol (513) zu veranlassen, auf dem
Stützabschnitt (512) zu schwingen, um
sich dem anderen Schenkelabschnitt
(830) des Eisenkerns (800) zu nähern
und sich von diesem zu trennen,
wobei der bewegliche Körper (520) an
dem Armabschnitt (511) angebracht
und mit einem Druckvorsprung (521)
zum Bewegen des beweglichen Kon-
takts (610) versehen ist, dadurch ge-
kennzeichnet, dass der Druckvor-
sprung (521) auf einem Liniensegment
(L) angeordnet ist, das einen Schwer-
punkt (C1) des Stützabschnitts (512)
und einen Schwerpunkt (C2) des Mag-
netpols (513) verbindet.

2. Elektromagnetisches Relais (1), aufweisend:

einen Kontaktblock (60) mit einem festen Kon-
taktabschnitt (650), der mit einem festen Kon-
takt (660) versehen ist, und einem beweglichen
Kontaktabschnitt (600), der mit einem bewegli-
chen Kontakt (610) versehen ist, der mit dem
festen Kontakt (660) in Kontakt gebracht wird
und von diesem getrennt wird; und
einen Antriebsblock (40), der konfiguriert ist, um
den beweglichen Kontakt (610) in Kontakt mit
dem festen Kontakt (660) zu bringen und den
beweglichen Kontakt (610) von dem festen Kon-
takt (660) zu trennen,

wobei der Antriebsblock (40) aufweist:

einen Eisenkern (800) mit einem Körperab-
schnitt (810), der sich in einer Richtung er-
streckt, und Schenkelabschnitten (820,
830), die sich in einem Zustand, in dem die
Erstreckungsrichtung des Körperab-
schnitts (810) mit einer horizontalen Rich-
tung übereinstimmt, von beiden Enden in
einer Erstreckungsrichtung des Körperab-
schnitts (810) nach unten erstrecken;
einen Spulenrahmen (700), an dem der Ei-
senkern (800) befestigt ist;
eine Spule (72), die auf den Körperabschnitt
(810) des Eisenkerns (800) gewickelt ist,
wobei der Spulenrahmen (700) dazwischen
angeordnet ist;
einen Anker (510), der quer über den Eisen-
kern (800) von einem Schenkelabschnitt
(820) zu einem anderen Schenkelabschnitt
(830) angeordnet ist und konfiguriert ist, um
an einem Ende, das als eine Achse (512a)
dient, zu schwingen; und
einen beweglichen Körper (520), der konfi-
guriert ist, um sich in Zusammenhang mit
einer Schwingung des Ankers (510) zu be-
wegen,
wobei der Anker (510) aufweist:

einen Stützabschnitt (512), der dem ei-
nen Schenkelabschnitt (820) des Ei-
senkerns (800) gegenüberliegt, um als
die Achse (512a) zu dienen;
einen Magnetpol (513), der dem ande-
ren Schenkelabschnitt (830) des Ei-
senkerns (800) gegenüberliegt; und
einen Armabschnitt (511), der sich er-
streckt, um den Stützabschnitt (512)
und den Magnetpol (513) zu verbinden,
und der konfiguriert ist, um den Mag-
netpol (513) zu veranlassen, auf dem
Stützabschnitt (512) zu schwingen, um
sich dem anderen Schenkelabschnitt
(830) des Eisenkerns (800) zu nähern
und sich von diesem zu trennen,
wobei der bewegliche Körper (520) an
dem Armabschnitt (512) angebracht ist
und mit einem Druckvorsprung (521)
zum Bewegen des beweglichen Kon-
takts (610) versehen ist, dadurch ge-
kennzeichnet, dass der Druckvor-
sprung (521) auf einem Liniensegment
(L) angeordnet ist, das ein Zentrum der
magnetischen Kraft (C1) des Stützab-
schnitts (512) und ein Zentrum der ma-
gnetischen Kraft (C2) des Magnetpols
(513) verbindet.
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3. Elektromagnetisches Relais (1) nach Anspruch 1
oder 2, wobei das Liniensegment (L) in einer Seiten-
ansicht in einem Zustand, in dem eine Erstreckungs-
richtung des Armabschnitts (511) mit der horizonta-
len Richtung übereinstimmt und eine Breitenrichtung
des Armabschnitts (511) mit einer vertikalen Rich-
tung übereinstimmt, im Wesentlichen horizontal ist.

4. Elektromagnetisches Relais (1), aufweisend:

einen Kontaktblock (60) mit einem festen Kon-
taktabschnitt (650), der mit einem festen Kon-
takt (660) versehen ist, und einem beweglichen
Kontaktabschnitt (600), der mit einem bewegli-
chen Kontakt (610) versehen ist, der mit dem
festen Kontakt (660) in Kontakt gebracht und
von diesem getrennt wird; und
einen Antriebsblock (40), der konfiguriert ist, um
den beweglichen Kontakt (610) in Kontakt mit
dem festen Kontakt (660) zu bringen und den
beweglichen Kontakt (610) von dem festen Kon-
takt (660) zu trennen,
wobei der Antriebsblock (40) aufweist:

einen Eisenkern (800) mit einem Körperab-
schnitt (810), der sich in einer Richtung er-
streckt, und Schenkelabschnitten (820,
830), die sich von beiden Enden in einem
Zustand, in dem die Erstreckungsrichtung
des Körperabschnitts (810) mit einer hori-
zontalen Richtung übereinstimmt, in einer
Erstreckungsrichtung des Körperab-
schnitts (810) nach unten erstrecken;
einen Spulenrahmen (700), an dem der Ei-
senkern (800) befestigt ist;
eine Spule (72), die auf den Körperabschnitt
(810) des Eisenkerns (800) gewickelt ist,
wobei der Spulenrahmen (700) dazwischen
angeordnet ist;
einen Anker (510), der quer über den Eisen-
kern (800) von einem Schenkelabschnitt
(820) zu einem anderen Schenkelabschnitt
(830) angeordnet und konfiguriert ist, um an
einem Ende, das als Achse (512a) dient, zu
schwingen; und
einen beweglichen Körper (520), der konfi-
guriert ist, um sich in Zusammenhang mit
einer Schwingung des Ankers (510) zu be-
wegen,
wobei der Anker (510) aufweist:

einen Stützabschnitt (512), der dem ei-
nen Schenkelabschnitt (820) des Ei-
senkerns (800) gegenüberliegt, um als
die Achse (512a) zu dienen;
einen Magnetpol (513), der dem ande-
ren Schenkelabschnitt (830) des Ei-
senkerns (800) gegenüberliegt; und

einen Armabschnitt (511), der sich er-
streckt, um den Stützabschnitt (512)
und den Magnetpol (513) zu verbinden,
und der konfiguriert ist, um den Mag-
netpol (513) zu veranlassen, auf dem
Stützabschnitt (512) zu schwingen, um
sich dem anderen Schenkelabschnitt
(830) des Eisenkerns (800) zu nähern
und sich von diesem zu trennen,
wobei der bewegliche Körper (520) an
dem Armabschnitt (512) angebracht ist
und mit einem Druckvorsprung (521)
zum Bewegen des beweglichen Kon-
takts (610) versehen ist, dadurch ge-
kennzeichnet, dass der Druckvor-
sprung (521) an einer Position ange-
ordnet ist, die von einer Mitte (C3) des
Ankers (510) in der horizontalen Rich-
tung in einer Seitenansicht in einem Zu-
stand, in dem eine Erstreckungsrich-
tung des Armabschnitts (511) mit der
horizontalen Richtung übereinstimmt
und eine Breitenrichtung des
Armabschnitts (511) mit einer vertika-
len Richtung übereinstimmt, zu dem
Magnetpol (513) verschoben ist.

5. Elektromagnetisches Relais (1) nach einem der An-
sprüche 1 bis 4, wobei eine obere Fläche (512b) und
eine untere Fläche (512c) des Stützabschnitts (512)
in einem Zustand, in dem eine Erstreckungsrichtung
des Armabschnitts (511) mit der horizontalen Rich-
tung übereinstimmt und eine Breitenrichtung des
Armabschnitts (511) mit einer vertikalen Richtung
übereinstimmt, in einer Seitenansicht in einer verti-
kalen Richtung näher bei einer Mitte des bewegli-
chen Körpers (520) liegen als eine obere Fläche
(520a) und eine untere Fläche (520b) des bewegli-
chen Körpers (520).

6. Elektromagnetisches Relais (1) nach einem der An-
sprüche 1 bis 5, wobei:

der bewegliche Kontaktabschnitt (600) eine mit
dem beweglichen Kontakt (610) versehene
Blattfeder (620) mit einer Blattdicke und einer
Blattbreite aufweist; der Druckvorsprung (521)
auf die Blattfeder (620) drückt; und
ein Druckbereich (R1) des Druckvorsprungs
(521) in einer Blattbreitenrichtung der Blattfeder
(620) eine Breite von weniger als oder gleich der
Hälfte der Blattbreite der Blattfeder (620) auf-
weist.

7. Elektromagnetisches Relais (1) nach einem der An-
sprüche 1 bis 6, wobei der Anker (510) in einem Zu-
stand, in dem eine Erstreckungsrichtung des
Armabschnitts (511) mit der horizontalen Richtung
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übereinstimmt und eine Breitenrichtung des
Armabschnitts (511) mit der vertikalen Richtung
übereinstimmt, in Bezug auf eine horizontale Linie
(L), die in einer Seitenansicht durch eine Mitte in ei-
ner vertikalen Richtung verläuft, im Wesentlichen
symmetrisch ist.

8. Elektromagnetisches Relais (1) nach einem der An-
sprüche 1 bis 7, wobei eine obere Fläche (512b) und
eine untere Fläche (512c) des Stützabschnitts (512)
in einer Seitenansicht in einem Zustand, in dem eine
Erstreckungsrichtung des Armabschnitts (511) mit
der horizontalen Richtung übereinstimmt und eine
Breitenrichtung des Armabschnitts (511) mit einer
vertikalen Richtung übereinstimmt, ebene Flächen
sind.

9. Elektromagnetisches Relais (1) nach einem der An-
sprüche 1 bis 8,
wobei eine Scharnierfeder (743A) an dem Spulen-
rahmen (700) angebracht ist und die Scharnierfeder
(743A) den Stützabschnitt (512) in Richtung des ei-
nen Schenkelabschnitts (820) des Eisenkerns (800)
drückt.

10. Elektromagnetisches Relais (1) nach Anspruch 9,
wobei die Scharnierfeder (743A) eine Mitte des
Stützabschnitts (512) in einer Seitenansicht in einem
Zustand, in dem eine Erstreckungsrichtung des
Armabschnitts (511) mit der horizontalen Richtung
übereinstimmt und eine Breitenrichtung des
Armabschnitts (511) mit der vertikalen Richtung
übereinstimmt, in einer vertikalen Richtung drückt.

Revendications

1. Relais électromagnétique (1) comprenant :

un bloc de contact (60) comprenant une partie
de contact fixe (650) prévue avec un contact fixe
(660) et une partie de contact mobile (600) pré-
vue avec un contact mobile (610) amené en con-
tact avec et séparé du contact fixe (660) ; et
un bloc d’entraînement (40) configuré pour ame-
ner le contact mobile (610) en contact avec le
contact fixe (660) et séparer le contact mobile
(610) du contact fixe (660),
le bloc d’entraînement (40) comprenant :

un noyau en fer (800) comprenant une par-
tie de corps (810) s’étendant dans une di-
rection, et des parties de patte (820, 830)
s’étendant vers le bas à partir des deux ex-
trémités dans une direction d’extension de
la partie de corps (810) dans un état dans
lequel la direction d’extension de la partie
de corps (810) se conforme à une direction

horizontale ;
un bâti de bobine (700) auquel le noyau en
fer (800) est fixé ;
une bobine (72) enroulée sur la partie de
corps (810) du noyau en fer (800) avec le
bâti de bobine (700) intercalé entre eux ;
un induit (510) agencé de part et d’autre du
noyau en fer (800) d’une partie de patte
(820) à une autre partie de patte (830) et
configuré pour faire osciller une extrémité
servant d’axe (512a) ; et
un corps mobile (520) configuré pour se dé-
placer en association avec une oscillation
de l’induit (510),
l’induit (510) comprenant :

une partie de support (512) opposée à
la une partie de patte (820) du noyau
en fer (800) pour servir d’axe (512a) ;
un pôle magnétique (513) opposé à
l’autre partie de patte (830) du noyau
en fer (800) ; et
une partie de bras (511) s’étendant
pour raccorder la partie de support
(512) et le pôle magnétique (513) et
configurée pour amener le pôle magné-
tique (513) à osciller sur la partie de
support (512) afin de se rapprocher et
de se séparer de l’autre partie de patte
(830) du noyau en fer (800),
le corps mobile (520) étant fixé à la par-
tie de bras (511) et prévu avec une
saillie de pression (521) pour déplacer
le contact mobile (610), caractérisé en
ce que la saillie de pression (521) est
positionnée sur un segment de ligne (L)
raccordant un centre de gravité (C1) de
la partie de support (512) et un centre
de gravité (C2) du pôle magnétique
(513).

2. Relais magnétique (1) comprenant :

un bloc de contact (60) comprenant une partie
de contact fixe (650) prévue avec un contact fixe
(660) et une partie de contact mobile (600) pré-
vue avec un contact mobile (610) amené en con-
tact avec et séparé du contact fixe (660) ; et
un bloc d’entraînement (40) configuré pour ame-
ner le contact mobile (610) en contact avec le
contact fixe (660) et séparer le contact mobile
(610) du contact fixe (660),
le bloc d’entraînement (40) comprenant :

un noyau en fer (800) comprenant une par-
tie de corps (810) s’étendant dans une di-
rection, et des parties de patte (820, 830)
s’étendant vers le bas à partir des deux ex-
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trémités dans une direction d’extension de
la partie de corps (810) dans un état dans
lequel la direction d’extension de la partie
de corps (810) se conforme à une direction
horizontale ;
un bâti de bobine (700) auquel le noyau en
fer (800) est fixé ;
une bobine (72) enroulée sur la partie de
corps (810) du noyau en fer (800) avec le
bâti de bobine (700) intercalé entre eux ;
un induit (510) agencé de part et d’autre du
noyau en fer (800) d’une partie de patte
(820) à une autre partie de patte (830) et
configuré pour faire osciller une extrémité
servant d’axe (512a) ; et
un corps mobile (520) configuré pour se dé-
placer en association avec une oscillation
de l’induit (510),
l’induit (510) comprenant :

une partie de support (512) opposée à
la une partie de patte (820) du noyau
en fer (800) pour servir d’axe (512a) ;
un pôle magnétique (513) opposé à
l’autre partie de patte (830) du noyau
en fer (800) ; et
une partie de bras (511) s’étendant
pour raccorder la partie de support
(512) et le pôle magnétique (513) et
configurée pour amener le pôle magné-
tique (513) à osciller sur la partie de
support (512) afin de se rapprocher et
de se séparer de l’autre partie de patte
(830) du noyau en fer (800),
le corps mobile (520) étant fixé à la par-
tie de bras (512) et prévu avec une
saillie de pression (521) pour déplacer
le contact mobile (610), caractérisé en
ce que la saillie de pression (521) est
positionnée sur un segment de ligne (L)
raccordant un centre de force magné-
tique (C1) de la partie de support (512)
et un centre de force magnétique (C2)
et du pôle magnétique (513).

3. Relais électromagnétique (1) selon la revendication
1 ou 2, dans lequel le segment de ligne (L) est sen-
siblement horizontal sur une vue latérale dans un
état dans lequel une direction d’extension de la partie
de bras (511) se conforme à la direction horizontale
et une direction de largeur de la partie de bras (511)
se conforme à une direction verticale.

4. Relais électromagnétique (1) comprenant :

un bloc de contact (60) comprenant une partie
de contact fixe (650) prévue avec un contact fixe
(660) et une partie de contact mobile (600) pré-

vue avec un contact mobile (610) amené en con-
tact avec et séparé du contact fixe (660) ; et
un bloc d’entraînement (40) configuré pour ame-
ner le contact mobile (610) en contact avec le
contact fixe (660) et séparer le contact mobile
(610) du contact fixe (660),
le bloc d’entraînement (40) comprenant :

un noyau en fer (800) comprenant une par-
tie de corps (810) s’étendant dans une di-
rection, et des parties de patte (820, 830)
s’étendant vers le bas à partir des deux ex-
trémités dans une direction d’extension de
la partie de corps (810) dans un état dans
lequel la direction d’extension de la partie
de corps (810) se conforme à une direction
horizontale ;
un bâti de bobine (700) auquel le noyau en
fer (800) est fixé ;
une bobine (72) enroulée sur la partie de
corps (810) du noyau en fer (800) avec le
bâti de bobine (700) intercalé entre eux ;
un induit (510) agencé de part et d’autre du
noyau en fer (800) d’une partie de patte
(820) à une autre partie de patte (830) et
configuré pour faire osciller une extrémité
servant d’axe (512a) ; et
un corps mobile (520) configuré pour se dé-
placer en association avec une oscillation
de l’induit (510),
l’induit (510) comprenant :

une partie de support (512) opposée à
la une partie de patte (820) du noyau
en fer (800) pour servir d’axe (512a) ;
un pôle magnétique (513) opposé à
l’autre partie de patte (830) du noyau
en fer (800) ; et
une partie de bras (511) s’étendant
pour raccorder la partie de support
(512) et le pôle magnétique (513) et
configurée pour amener le pôle magné-
tique (513) à osciller sur la partie de
support (512) afin de se rapprocher et
de se séparer de l’autre partie de patte
(830) du noyau en fer (800),
le corps mobile (520) étant fixé à la par-
tie de bras (512) et prévu avec une
saillie de pression (521) pour déplacer
le contact mobile (610), caractérisé en
ce que la saillie de pression (521) est
positionnée dans une position décalée
d’un centre (C3) de l’induit (510) dans
la direction horizontale vers le pôle ma-
gnétique (513) sur une vue latérale
dans un état dans lequel une direction
d’extension de la partie de bras (511)
se conforme à la direction horizontale
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et une direction de largeur de la partie
de bras (511) se conforme à une direc-
tion verticale.

5. Relais électromagnétique (1) selon l’une quelcon-
que des revendications 1 à 4, dans lequel une sur-
face supérieure (512b) et une surface inférieure
(512c) de la partie de support (512) sont plus proches
d’un centre du corps mobile (520) dans une direction
verticale qu’une surface supérieure (520a) et une
surface inférieure (520b) du corps mobile (520) sur
une vue latérale dans un état dans lequel une direc-
tion d’extension de la partie de bras (511) se confor-
me à la direction horizontale et une direction de lar-
geur de la partie de bras (511) se conforme à une
direction verticale.

6. Relais électromagnétique (1) selon l’une quelcon-
que des revendications 1 à 5, dans lequel :

la partie de contact mobile (600) comprend un
ressort à lame (620) prévu avec le contact mo-
bile (610) et ayant une épaisseur de lame et une
largeur de lame ;
la saillie de pression (521) comprime le ressort
à lame (620) ; et
une région de pression (R1) de la saillie de pres-
sion (521) dans une direction de largeur de lame
du ressort à lame (620) a une largeur inférieure
ou égale à la moitié de la largeur de lame du
ressort à lame (620).

7. Relais électromagnétique (1) selon l’une quelcon-
que des revendications 1 à 6, dans lequel l’induit
(510) est sensiblement symétrique par rapport à la
ligne horizontale (L) passant par un centre dans une
direction verticale sur une vue horizontale dans un
état dans lequel une direction d’extension de la partie
de bras (511) se conforme à la direction horizontale
et une direction de largeur de la partie de bras (511)
se conforme à la direction verticale.

8. Relais électromagnétique (1) selon l’une quelcon-
que des revendications 1 à 7, dans lequel une sur-
face supérieure (512b) et une surface inférieure
(512c) de la partie de support (512) sont des surfaces
plates sur une vue latérale dans un état dans lequel
une direction d’extension de la partie de bras (511)
se conforme à la direction horizontale et une direc-
tion de largeur de la partie de bras (511) se conforme
à une direction verticale.

9. Relais électromagnétique (1) selon l’une quelcon-
que des revendications 1 à 8, dans lequel un ressort
de charnière (743A) est fixé au bâti de bobine (700),
et le ressort de charnière (743A) comprime la partie
de support (512) vers la une partie de patte (820) du
noyau en fer (800).

10. Relais électromagnétique (1) selon la revendication
9, dans lequel le ressort de charnière (743A) com-
prime un centre de la partie de support (512) dans
une direction verticale sur une vue latérale dans un
état dans lequel une direction d’extension de la partie
de bras (511) se conforme à la direction horizontale
et une direction de largeur de la partie de bras (511)
se conforme à la direction verticale.
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